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FOUNDATION INVESTIGATION REPORT
For

Bending Lake Road and
Seine River Diversion Structure
7.0 Miles North of Secondary Hwy. 622
District 19, Thunder Ray
Access Road, W.P. 18~77-07

INTRODUCTION

This report contains the results of our foundation investigation
at the above mentioned site. The fieldwork was carried out during
the period of October 26, 1978 to November 8, 1978. Two types of
equipment were utilized for the field investigation.

a) continuous flight auger machine mounted on a muskeg vehicle
and equipped with 3%" I.D. hollow stem augers for boreholes
located on land

b) Dboreholes located in the river were drilled with conventional
diamond drilling equipment (raft mounted) adapted for soil
sampling purposes using NX (3 inch I.D.) and BX (2 3/8 inch
I.D.) casings.

SITE DESCRIPTION

The site is located at the crossing of the realigned Bending Lake
3oad and Seine River Diversion, some 7.0 miles norgh of Secondary
Hwy. 622. The surrounding terrain is hilly and bush covered.
Rock outcrops are visible south of the site. The width of river
along the proposed alignment is’about 470 feet and the maximum
water depth encountered is 10 feet.

SUBSURFACE CONDITIONS

The subsoil at this site, in general, was found to consist of
about four different types of deposits: clavey silt, silt, glacial
till and bedrock. In Borehole #4, the silt and glacial till type
deposits have been replaced by a bouldery sand and gravel stratum.
In Borehole #7 the clayey silt is overlain by a silty sand zone.

LT e e
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Reference should be made to the Record of Borehole Sheets which

are contained in the Appendix of this report. These sheets contain
the extent and the descriptions of the soil and bedrock types
encountered and also, in summarized form, the results of all field
and labaratqry tests performed.

The stratigraphical profile shown on Drawing No. 187707-A is based
on this information. This drawing also shows the locations and
elevations of the borings. Detailed description of the various
strata are given below.

Silty Sand With Gravel and Traces of Clay

In Borehole #7 which is located on land west of the river, a
granular type deposit was encountered below the topsocil for a
distance of about 14 feet. The material in the deposit consists
of gravel (31%), sand (33%), silt (32%) and clay (4%). The dense-
ness may be described as very loose.

Clavey 8ilt

This deposit was encountered at every boring location and extends
from the ground level or from the above described silty sand zone
to a maximum depth of 28 feet (B.H., #6). In boreholes No, 8 and 2,
the thickness is only about 8 feet. The lower boundary was found
to vary between elevation 1318 and elevation 1331.

The material in the deposit consists mainly of clavey silt with
some sand. Irregular lavers of clayev silt to silt and seams of
sandy silt were alsc encountered. This clayey silt is inorganic
and has a low plasticity. A plot of plasticity index versus
liguid limit shows that most of the points fall within the CL
zone (Figure 1). ’

Physical properties of the material as determined from field and

laboratory tests are summarized as follows:




Range

Natural Moisture Content (%) 28~ 75
Liguid Limit (%) 22~ 33
Plastic Limit (%) 15~ 23
Bulk Derisity (PCF) 106~ 103
Undrained Shear Strenath (PSF)

Unconfined 304~ 700

Field Vane 400~1280
Sensitivity _ 2= 5

Grain size distribution curves are presented in an envelope form

on Figure 2.

The consistency of the overall deposit mav be described as very
soft to stiff. For design purposes an undrained shear strength
value (Cu) of 500 psf is recommended.

Consolidation tests which were carried out on samples indicate
- the stratum to be overconsolidated by about 1.5 tsf. These tests
are plotted on Figure 3 in the Appendix. '

Silt

'

Below the clayey silt stratum a deposit of silt was foand in all
but #4 and #6 boreholes. At boring locations where this deposit
was fully penetrated, the thickness varied from 9 feet to 22 feet.
The material'is composed of silt, traces of gravel, sand and clay.
The natural moisture content is in the order of 28%. The results
of the grain size distribution tests are plotted on Figure 4 of
the Appendix.

Standard Penetration Tests 'N' values ranged from 6 to 28 blows

per foot indicating that the denseness varies from loose to compact.

Glacial Till (Heterogeneous Mixture of Gravel,
Sand. Silt and Clav)

Immediately beneath the silt deposit a glacial till stratum was
encountered in Boreholes #1, #2, #3, 45 and #6., At other boring
locations the drilling was terminated in the silt (B.H. #7 & 8)

i
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or sand and gravel with boulder zones. The maximum thickness
observed is about 27 feet. The upper boundary was found to vary
between elevation 1298+ and elevation 1313+. This glacial stratumis
composed of a heterogeneous mixture of gravel, sand, silt and clay.
The matrix of this till is basically granular in nature. There

are random localized zones within this material; where the matrix

is cohesive, i.e. clayey silt binding coarser sized particles. The
natural moisture content ranges from 2% to 11%. Grain size dis-~
tribution tests carried out on samples from the stratum are
presented in an envelope form on Figure 5 of the Appendix.

Standard Penetration Tests carried out within the deposit gave 'N'
values ranging from 14 blows per foot to 50 blows per 2 inches.

In general, the 'N' values were in excess of 50 blows per foot.
Based on these results, it is estimated that the denseness of the
stratum varies from compact to very dense.

Sand and Gravel With Boulders

Refusal to conventional washboring techniques was reached in
Borehole #4 at elevation 1318+. The borehole was advanced either
by drilling with a tri~cone bit or using a BXL core barrel for an
approximate distance of 10 feet. Several pinkish coloured rock
fragments ranging from 1/4 inch to 7 inches in size, together with
sand and gravel, were recovered,

Bedrock

The bedrock at this location as described by Mrs. %. Koniuszy,
Geologist, consists of greenish-grey, medium hard schist. The

dip of the bedding planes is near 90°. Occasional vertical joints
were also.observed in the otherwise sound rock core samples.

Groundwater Conditions

The groundwater level in boreholes located on land was found to be
slightly higher (about 10 inches) than the river level. Minor
fluctuation, about 2.5 inches, of the Seine River water level was

obsgerved during the field investigation.
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DISCUSSION AND RECOMMENDATIONS

General

It is proposed to build a new three span structure some 80 feet
downstream of the existing one. The profile 1s set at elevation

1364+ (Sta. 261+00) some 31 feet above the river bottom. At the

time of the report writing, the footing locations are not finalized.
It is indicated, however, that the new bridge will be designed as

‘a three span (80'-140'-80") structure.

Structure Foundation

The encountered wsubsurface conditions do not favor spread footing
type foundations. Therefore, piled foundations are recommended.

End-Bearing Piles

The abutments and piers of the proposed new structure may be founded
on end~-bearing steel 'H' piles driven to bedrock. The bedrock
was found to be at the following levels: '

Sta. 257+98 Elevation 1305+
Sta. 258+97 Elevation 1303+
Sta. 260+05 Elevation 1284+
Sta. 262+03 Elevation 178+

In the vicinity of Sta. 261+ a very dense zone composed of sand
and gravel with boulders was encountered at elevation 1318+. It
is assumed that piles driven at this locaticn will not reach the

‘bedrock surface.

Hard driving is expected within the glacial £ill and the bouldery
sand and gravel deposits, therefore, reinforcement of the pile
tips is recommended. For piles driven to refusal or bedrock the
maximum allowable design loads for the particular pile section

adapted may be assumed.

The pile caps should be protected acainst frost action with a
minimum of 8 feet of earth cover.



Visual inspections have revealed that at certain locations
adjacent to the proposed alignment, large boulders are covering
the river bed. It is, therefore, recommended that all the
boulders (if anv) be removed at locations where piles have to be
driven.

Approach Embankments

Stability analyses, in terms of total stresses, have been carried
‘out with the following assumptions of soil properties:

Fill Material @ = 27°
135 PCF

il

4

Subsoil (clavey silt) c, 500 PSF

108 PCF

The results of these stability computations indicated that the
maximum safe embankment height under these conditions is about
14.5 feet. Consequently, where proposed heights exceed this
figure, special measures have to be carried outto ensure thestability
of the approaches against failure. This can be achieved by one

of the following methods.

a) Subexcavation

All the soft to firm clayey silt material (see Drawing 187707-A)
~ should be removed as indicated on the following sketch:

__0O.G.
CLAYEY SIT ‘:’:”Z:_LAYE.Y SILT
SILT
Transverse Section
(N.T.S.)
PRQFHE_GRADE -, \ .
He14s R \
V7 __o.6.
CLAYEY SILT CLAYEY SILT

SiLT

Longitudinal Section
(N.T.8.)
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The limits of the subexcavation are indicated on these sketches

by the shaded areas. The removed material should be replaced
with noncohesive material. The remaining of the embankments can
be built by using well compacted acceptable material. No bouldery
£ill should be used at locations where piles have to be driven.
The maximum grain size should not exceed 3 inches. This rule

also applies to the subexcavated portion.

b) CGrade-~Line Lowering

Consideration should be given to lowering the proposed profile
grade to a level where the height of the embankment will not exceed
14.5 feet above the original ground level at the toe of the slope.

c) Berms

The stability of the embankment can also be ensured by the con-
struction of balancing berms, but will require a longer structure.
The cost of a longer structure and building of berms will be over
the cost of subexcavation. In our opinion, the subexcavation is
a better method to overcome the stability problems.,

The river bed and the approcach embankments should be protected
against scour and erosion according to the recommendations of the
Hydrologv Section.

Settlements of about 6 inches to 8 inches are expected below an
15 foot high embankment.
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OFFICE REPORT ON SOIL EXFLORATION

Mimsiry of
fransportahon and
: Lommuimeatons . .
Ontarits MIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE Nol
WP 18-77-07 LOCATION _Sta. 263406, ofs 10% Rt, Line 'p' ORIGINATED BY _P.P,
DIST 19wy Loc. BOREMOLE TYPE . Washbore, BX and NX Casing and Cone Test COMPILED BY _P.P,
DATUM . Geodetic  DATE October 26-27, 1978 hCﬂECKED gy ¥ ¢
$OIL PROFILE SAMPLES | & L RreeaNCE hr ETRATION ¢ - Narua =
b 2 X PLASTIC  mostyms  WIWID [ REMARKS
qu.") g N . LimiY CONTENT  LIMIT - {9
5l 0 3: 20 40 80 B0 100 W W W :ZDG ) &
oo = o imE Z P L z
ELEV RIPT a e s = F0 O |SHEAR STRENGTH PSF O W — - GRAIN S1ZE
BEPTH DESCRIPTION 2L E | $13858 | § |ounconmmen s piEwD vane |y |psTRIBUTION
' : 21z 5 | €9 | D e quick TRAXAL  x LAB vANE WATER CONTENT {%) (%)
1339.9 Water Level i : i 1000 . 2000 15 30 45 GR 5A 51 CL
U U KIVET BOLLOMay N
1.2} clayey 8ilt Ll 85, PM Heed o 010 61 29
Layers of Sandy 5ilt
Soft to Stiff 14 e — .
_ 1% l | ,
. 31 851 4 1330 o 020 59 11
14
1 T - — o Jji08 [0 6 56 28
% . + 3 .
2 . .
P o 1 1320 ; b T 012 73 15
1318 .0 i
21.9 Sile
Traces of Sand and 5 85 48
Clay ~
Compact 7.1.88.1 26 1310 : S
: 3 S8 12 ? o 0 689 5
1302.9
37.0 Heterogeneous Mixturel} Y n 47
of Gravel, Sand, siley|4 9. s8] T4 1300 N 5 16 16 62 6
and Clay, Compact I;/ - \\ '
1296.3  Glacial Till 121
43.84 End of Boreshole
1293.0 \“\
46.9 End of Cone Test

+3, x5 . Numbers refer to

20
15 4+ 5 {%) STRAIN AT FAILUR
. Sensitivity ;%‘ {%) LURE




EXPLORATION

OFFICE REPORYT ON SOt

Minstry of
Fransportation and
Cofmmumeanony

Qnrarng <

HIGHWAY ENGINEERING DIVISION -ENGINEERING MATERIALS OFFICE - 50OIL MECHANICS

SECTION

RECORD OF BOREHOLE No 2

w P 18=77-07 LOCATION _ . 8ta. 258497 ofs 5' Lr, Tine 'D’ ORIGINATED BY _ P.P.
pist_ 19 HWY Loc. .BOREHOLE TYPE Washbore NX Casing, BX], Rock Coring COMPILED BY PP,
DATUM Geodetie DATE Octobey 27-31, 1978 CHECKED 8Y RS
W | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & 1 S | REustaNCE  PLOT NATURAL e
- <% PLASTIC  mopstuge  LIQUID | REMARKS
£ o LimT CONTENT tiWT | O
- w 20| 9 20 40 80 80 100 z= 8
Olx 4 =z ! ! . | L Wp W oW, Dg
ELEV al@al w | 2|28] O [SHEAR STRENGTH e GRAIN S1ZE
DEPTH DESCRIPTION I B6 1 % |0 UNCONFINED . + FIELD VANE warer content | 7 DISTRIBUTION
. ' é z 5 | §v D |® QUICK TRIAXIAL  x LAB VANE . %}
1339.9 Water Level @ ? o 15 30 45 GR SA SI CI
0.0 Water e
11336.5% River Bottom L .
n ¥ Fo— D 1 7 56 36
3.4 Clayey Silt to A b 551720
8ilt, Some Sand
. %
132g.9 onY SofE Wz P 1330
©11.0 Silr
Traces of Sand 31 85 1. 11 o 0 589 b
and Clay
Compact 4185110 1320 el
Grey
5 35 12
1311.5
28.4] MHeterogensous Mizture ’l’fk & 58 20 1310 © 12 7.5 4
of Gravel, Sand, Silt e‘.}/
and Clay,. Dense to 1 }’
Very Dense A7 155 1134
1302.8 Glaeial Till D) N
S pu -y
37.1 Bedroct R LR GRLL 1300
Sehist -/fr-z g | RC [Rec
7L
Sound 73 | BXL|100%
K\/
12934 A0 RS |Res.
46.5 End of Borehole

+3, %7 - Numbers refer ro

0

Sensitivity 10

15 5 (%) STRAIN AT FAILURE
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Trampartation am
Commumeiatinns

ity of

Ontaray HIGHWAY ENGINEERING DIVISION -ENGINEERING MATERIALS OFFICE -S0OIL MECHANICS SECTION
RECORD OF BOREHOLE No 3
WP 18-77-07 CLOCATION Sta. 260+05;.0/s 3' Rt. Line 'D' ORIGINATED BY PP,
DI5T 19 HWY Loc, BOREHCILE TYPE Washbore~BX Casing-BXL Rock Coring COMPILED 8Y _ P.P.
BATUM Geodetic DATE _ November 1-2, 1978 CHECKED BY _ RS
SOIL PROEILE SAMPLES e w OYNAMIC CONE PENETRATION . ) -
gg 3 REStSTANCg PLOT PLASTIC zgﬁ‘;?:;g Haum ...g REMARKS
= w | 20 @ 20 40 60 80 oo |UMT coNTENT MT S L &
9 o b4 = = ! i 1 L ) Wp W W, D;
ElEv oot gl w2195 5 |SHEAR STRENGTH e GRAIN SiZE
SEFTH DESCRIPTION N % > g 8% = o unconFines + FIELD VANE ATER CONTENT (¥ y DlSTRIf-BUTION
'&_‘ P 5 | &V @ | ® QUICK TRIAXIAL % LAB VANE w : o} (%)
1339.9 Warer Level & : G : 15 30 45 GR SA 51 €t
Rl P
1337:8 B358% moreon Eyd
2.4 Clayey Silt 1
Traces of Sand d
¥ Sof
ery Soft to Firm T TS 1330 —] [e] 0 257 41
//
13223 4
.17.8 sile 2 | 85818 1320 o
Traces of Sand
and Clay :
Loose
1313.1
et
26.8 Heterogeneous Mixture|y, .
of Gravel, Sand, Silt !-3 88 133 1310 .-n 235817 2¢
and Clay : }””/
Dense to Vary Dense [
€
14l .ss 195 1300
Glaeial Till 'f"[
V. :
2
*.f 0 91 (9)
M R 1290 2
l/]_ -
283.9 /l}?
56.0 Bedrock (L RC |Rec
11280.10 Sound Schist e 6 BXL | 907
59.8 fEnd of Borehole
!
A
\.
4
3 5. Numbars refer to

+

¥

Sansitivity

20
15 95 {%) STRAIN AT FAILURE
10
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OFFICE REPORT ON SOl EXPLORATION

W

Mty 51
Transtiortabanana
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Sao T IGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 4
WP 18-77-07 LOCATION __ Sta. 2614003 of/s 4' Re. Line 'D! ORIGINATED 8Y P.P.
OIST 19 HwY__ Loc. BOREHOLE TYPE _ Washbore-EX Casing COMPILED 8Y _P.P.
bMUM Gepdetice DATE November 3, 1978 CHECKED BY_____B_L
£l SAMPLES o % OYNAMIC CONT PEMETRATION b
SOIL PROFILE LE By | F | RESISTANCE PLOT pastic oo taue | T | peaanks
gz u Lt contenr vt w10
= wn | 209 20 40 80 80 100 25 & .
9 83 g Q:: = 1 i | ! i Wp W WL Dg,
ELEV EjE w2 25| & SHEAR STRENGTH D GRAIN $1Z
DEPTH DESCRIPTION 2|51 5| 5|38 g [ounconmmen  x meANE| o ool ]y [DISTRIBUTION,
gz 5 [ &Y | & |eauck racar x (a8 vane s 30 45 . %)
13399 Water Level © : o GR SA 51 Ci
0.0 Water i :
1333.3 River Bottom [
6.6 Clayey Silt
Some Sand 188 3 1330 koo 3 011 67 22 .
Soft to Pirm 1 §
:
e
TTEE ) ] freey 1) 0 381 16 |
1318, 1 1320
21.8 Sand and Cravel .
With Boulders ‘ :
K
Very Densa .ol g |RC Ree 1310 ;
1308, 1 - BXL | 29%
31.8) End of Borehole
§
*
’ i
W3 45 . Numbaers refer to

¥

Sensitivity

W0
15 5 (%) S5TRAIN AT FAHURE
el



CFFICE REPORT ON 5011 EXPLORATION

Mirdstry of
fransportation and
Commumeations -

Dnfare HIGHWAY ENGINEERING DIVISION ~ENGINEERING MATERIALS OFFICE - 5OIL MECHANICS SECTION
RECORD OF BOREHOLE No §
WP 187707 LOCATION $ta, 262403: ofs 4' Lt. Line 'np' ORIGINATED gy _P.P.
DIST 19 Hwy Loc, BOREHOLE TYpE _ Washbore-NX Casing and Cone Test COMPILED BY _ P.P,
DAfUM Ceodetic DATE November 6-8, 1978 CHECKED BY
SOIL PROFILE SAMPLES ﬁ w DYNAMIC CONE PENETRATION . b . ) R
RESISTANCE PLOTY MATURAL
218 | B T o el 2 | REMARKS
b - 1 20| 20 40 60 80 100 z = &
Ofe 8172 » S A oM SO wp W W | 5%
ELEV . T2 w | 2198 & [SHEAR STRENGTH  psF A 2 | craiv size
DEPTH DESCRIPTION w1ELE ]S 8% T |9 UNCONFINED *FIELD VANEL oo content ()] 7 DISTRIBUTION
£z 5 | SV | @& |eQuck TRIAWAL  x LAB VANE . %)
1339.9 Water Level % F & 2000 15 30 45 GR SA SI CL
0.0 Water P
1330, 31 River Bottom o .
0 6
9.6) Clayay Silt . 11 TWiPM 1330 o 62 132
Traces of Sand 1 +3 .
2.10TH pﬁ punai o} 0 5 67 28
+3 '
31 WP . B TR
1319.9 Soft to Fitm : A * :
1320
20.9 Silt 3AL 85 | -
Some Clay i
Traces of Gravel EECEI o 1 18612
arnd Sand A
Loose to Compact Sl &8s | 24 1310 b
 5Al 58 125 ]
2} 58 018 1300
1298, k
41.§ Heterdgensous Misture 12
of Gravel, Sand, Silt I TR
and Clay o
Oceasgional Boulders ‘“ﬂ:i
Compact to Very Demse vfll g | g 133 1290 pa— 19 23 55 17 5
Glacial Till iz o) o -
N BEs g :
";‘/‘IV" T
’, i SErrEeAr.s 1280
1278.4 i '
1.9 Refusal

End of Borehole
Probable Bedrock

3

*

¥

x>« Mumbars refer to
Sensitivity

20
1505 {") STRAIN AT FAILURE
10
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HIGHWAY ENGINEERING D!ViSiON*ENG!NEEﬁING MATERIALS OFFICE - 501, MECHANICS SECTION

-

Commumzsons

OFFICE - REPORT O/ SOIL EXPLORATION

Orrtiauy
RECORD OF BOREHOLE No 6
WP 18-77-07 LOCATION Sta, 257+98: ofs 1' L, Line D' ORIGINATED 8y _P.P.
DIST 19 HWY _ loe. BOREMOLE TYPE Continuous Flight Auger - BX Rock Coring COMPILED BY B2,
DATUM . Geodetic DATE November 7-8, 1978 cHeckeD By RS
SOIL PROFILE CAMPLES | & w |DYNAMIC CONE PENETRATION " _
: ; g"g g RESISTANCE  PLOT M PLASTIC  eiorene toup | . I REMARKS
- w | BC] @ 20 40 .60 80 100 [U™T cowtenr umT SO
o = w C)"E P L ! ) ) i Wp W W, | Sw &
ELEV BESCRIPTIC 18| w | 298| 5 |SHEAR STRENGTH psF AP 2 | GRAIN SIZE
DEBTH] . CRIPTION 13l Z 1 2 85 % |o unconpined + FIELD VANE |- . y |DISTRIBUTION
. g z 5 | &Y & |® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) (%]
13511 Cround level @ g o 1000 2000 15 30 45 GR SA SI CL
TSP So L o
PD“*“‘"‘““—““/“ 1350
Clayey Silt
. ’ V1
Traces of Sand 1 842 +4
Occasional Sile v .
Layers 3 e [~
ERREET N R gl VY .
Sofr to Pirm 4
- // 3488 +.5 e 0 472 24
5 [e] 0 1 89 10
ke lss |3 1330
3 55 4
1323, 7 { s
28.0q Heterogeneous Mixture||. .
. o _
fodcgi‘{il’ Sand PI;L 6.1 88 1 47 1320 27 49 21 3
\ »e
Very Dense |?I 7188 195
o
Glacial Till 1°] '
25 64 {11
,‘ g gl 55 1136 1310 o (11
’I o
13047 o] M NV
47,0 Bﬁuide:sm ¢ 10 %}% I%gg
Bedrock S 24 1 B¢ JRec 1300
Schist A M| e | 1007
ound S REC [ Rec
b 12 VA
12932 Bl 12| BX (952
©58.5! End of Borehole ,
20

q_3” x=: Numbers refer to

Sensitivity 10

1545 [%} STRAIN AT FAILURE
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Mitusity o
Franspartation gad
oty ahons

HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE - SOHL MECHANICS

e b s e e S e ke s

*3’ x> : Numbaers refer to
Sensitivity

15 45 (%) STRAIN AT FAILURE

10

Qntarey SECT’ON
RECORD OF BOREHMOLE No 7
WP 15-77-07 LOCATION Sta. 263+89; 9/s 2' LE, Line 'D! ORIGINATED 8Y PP,
pisT__ 19 Hwy,_ Loe. BOREHOLE TYPE Continuous Flisht Auger and Cone Test COMPILED 8Y _R.P.
DATUM Goodetic pATE _ November 8 1978 : CHECKED BY
: : w | DYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLES &, | 2 |ResisTance pLOT pasrie BATURR el T
rd o - it MINSTURE UM‘{, =5 REMARKS
= w20 @ 20 40 &0 @0 100 . CONTenT Y
Qfx B2 2 } h : L : Wp w-ow, | 3w & ,
ELEV OESCRIPTIO ElEl w2128 | & [SHEAR STRENGTH . PSF e 2 | GraIN SizE
DEFTH JON =151 2| 513881 5 |ounconmme * PIEDVANE | oo o et onnl Y DISTRIBUTION |
1z 3 | &Y & |eauck Traxiae x Las vane [V ER CONTENT (%) (%
1345.5 Ground Level 5 ? i 1000 2000 15 30 45 GR SA SI CL
Y T S N O T N 22 !
: Silty Sand ¢ i
With Gravel St ¥ {
Trates of Clay T eg L1 == | 1340 o REER
Very Loose 1
112 58 2
1331, 5 1R
1.9 Clayey silt to sitt |3 85T 1330 a 019 67 14
{Layered) + 3 ‘
Some Sand Co
4 PRRTEE NV A § 010 61 29
Soft to Firm Ha ' ’
1
1318, 5 3 W LEM 1320 012 75 13
27.0 8ilt
314,08 Compact 6 1 88 117
31.5% End of Borehole 7
1310
1300
{
£291.6 10047
53.9 End of Cone Test
20



OFFICE REPORT OM SOIL EXPLORATION

7oy

Miristry of
fransperation and

Cormmume atang

Ity

S

-

.

-

. ' //,
RIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

18~77-07

‘RECORD OF BOREHOLE No 8

LOCATION _

WP - Sta. 262410, ofs 55' Lt. Line 'D' ORIGINATED BY _P.P.
DIST 19wy Local BOREHOLE TYPE __Washboring NX Caging and Cone Test COMPILED BY R.8.
DATUM Ceodetic DATE November 9, 1978 CHECKED BY RS
o w | DYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLESI @ = | RESISTANCE PLOT NATURAL =
i <{ PLASTIC LIQUID X
=2 g T MOISTURE e REMARKS
e 30| & 20 40 60 80 oo |WMT conTEwr umiT g 24
: Qlwo 2 DE = i A ! i i W w W, ow &
£ Sl w| 21258 & |SHEAR STRENGTH PSF NP AP % | GRAIN S5iZE
ELEV. DESCRIPTION £l 5(32! =
DEPTH s3] 5| 5|38 | g [ounconmned o« FEDVANE[ Lo o |y [DISTRIBUTION
é z 5 | &Y & | ® QUICK TRIAXIAL  x LAB VANE WATER CONTENT (%) (%)
399 4 tarar Teged e h o 1000 2000 15 30 45 PCr  (GR SA 51 L
0.4 =
Water Ew
1331.8 River Botronm gl 1 74,
8.1 Clayey silt s L4 1330
Trace of Sand +
Ver W
ery Seft to Firm S Tee Tl [—1 o 106 0 9 61 30
1322.9 2
-17.0 Silr, Some Sand,Trace \ ' :
1319.3] of Clav, Compact 3 .55 1 10 1320 * 2 012,80 3
20.6] End of Rorehole . C
1310 )
9
1300, 4 C-Mw
©39.50 End of Cone Test Los/"

o3, 45 . Numbary refer to
Sensitivity

1

0

20
15345 (%) STRAIN AT FAILURE
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Qct 75, FF-5-22

UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & ST ' Fine | Medium | Coarse Fing | Coarse
oo MINISTRY SIEVE DESIGNATION 70 200 140 100 8050 40 30 20 18 108 4 O S S A L 8 2"2‘/:"3;
9Q {4
] 10
7o 30
O 8o w0 2
Z z
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3 o
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; 3
4 N
%\
14 90
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§ § 'g" §§ = 5 g 2@ 0. g.8 1.0 2 3 4 = 10 26 30 40 308070
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==y, Minisiry of ' : - Y .
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VOID RATIO e

VOID RATIO €

VOID RATIO -PRESSURE CURVES

WP. 18-77-07

B.H. }
SAMPLE 4
DEPTH 16,7
ELEV. 1323.2
F& =15 tsf. WL = 28 .59,
093 oI 3n Wp = 20.0%
el T W = 48.5%
.7}’“‘\. =
090 ~ o Ce = 0.32
. \\(\f
085 X
0-80 \\ :
075 \
0-70 ez g \\\
T ™+~ = -+ PN
0-65
1 10 , 10.0
PRESSURE TONS/SQ.ET,
B.H. 5
SAMPLE 3
1-15 €= 11471 ! DEPTH 18.4.
) “Om.,m Pe= 1.4 tsf [ELEV.1I321.5
Tl W, = 32.0%
P
1410 . Wp = 22.0%
R W = 43.5°/o
Ce = 0,42
1-05 \
1-00 \\
0-95
; \
0-90 ;
0-85
. — apns _ \
080 [ b
0.1 1.0 10.0

PRESSURE TONS/SQ.FT.

FIG. 3

VOID RATIO €

RATIO €

VOID

B.H. S
SAMPLE 2
1:20 DEPTH 16. 6"
ELEV. 1323.3
L 5oz 1j148 B = 32.5%
....5;:;_ Wp = 23.0%
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N E
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1+ 05
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0 1.0 0.0
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UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & ST Fine { Medium | Coarse Fine i Coorse
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Cet 75, FE-5-22

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
.
%L;’W & T Fine { Medium | Coorse Fine i Coarse
100 MINISTRY SIEVE DESIGNATION 270 200 40100 4030 40 30 20 16 108 Yt Yol 2"2'/:"3;
s e 16
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EAPLANATION OF TERMS USED IN

D ALLDLLY. T 'unt VALUE X8 FHRER UF BLOWS
PN TH A

YOVALLES

'N' VALUE: AN INUICATOK OF SUBSOLL UUALITY. LY 18 OBTAINED FROM THE STANDARD PENHETRATION TES
REQUIRED TO CAUSE A STANDARD 2 INCH 0.D, 3PLIT-BARREL SAMPLER 70 DENEIRATE 12 INCHES LwiQ L«NDI‘
WETGHING 140 POUNDS, FALLING FREELY A DISTANCE 0F 130 INCHES. FOR PENETRATIONS OF 55 THAN
POR THE PENSTRATION ACHIEVED. 'N' VALUES CORRECTED I'OR OVEKBURDEN PRESSURE ARE LERGTED T

4 DYNAMIC CONE PENETRATION TEST (CSA STD. AL19.73): COWTINUDOUS PEMETRATION OF A CONICAL STREL POTNT (2" 0.D. 60 Cung L LRIVEY BY 350 FI-LB (MPACTS
) O8 AT STZE DRILL RODS, THE RESISTANCE TQ CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR BACH 12 INCH A OF THE CONIGAL POINT 1NTC THE

URDISTURRED GROUSD.
SOIL QUALITY: SOILS ARE DESCRIBED BY TUHEIR COMPOSITION ANm CONSISTINCY OR DENSITY.

M CONSISTENCY: COMESIVE HOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRATNED SHEAR STRENGTH AF FOLLOWS:
i H

B (PEE) 0 e 250 250 = 500 {500 « LOUD 1000~ 7000[2000 - woo = 400 |

VELY & LGoEs FrEM B G EE 1

DENSENESS: COHESTONLESS SOILS ARE NESCRIBED ON THE BASIE OF $PT "N' VALUES AS FOLLOWS:

N RLOW/ETY 0= 5 5 o= 10 10 - 30

RALDE GUNPALE

VERY LU

ROCK QUALTTY: ROCKS ARE DESCRIBED BY THETR CONPOSTTTON AND STRUCTURAT. FEATURES AND/UR SIRLEUTH.
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For purposes of the Contract this report supercedes
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Ministry in connection with the above mentioned

project.



EXPLANATION OF TERMS USED IN REPORT

YN' VALUE: AN INDICATOR OF SUBSOLL QUALITY. IT 15 OBIAINED FRUM THE STANDARD PENETRATION TEST (CSA $1D. Al19,1). SPT "N’ VALLE & THE RUMBER oF BLOWS
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RN 0 ~25 | 25-50 | 50=75 | 7596 | oc ~ igo
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FOUNDATION INVESTIGATION REPORT
For

Bending Lake Road and
Seine River Diversion Structure
7.0 Miles North of Secondary Hwy. 622
District 19, Thunder Bay
Access Road, W.P. 18-77-07

INTRODUCTION

This report contains the results of our foundation investigation
at the above mentioned site. The fieldwork was carried out during
the period of October 26, 1978 to November 8, 1978. Two types of
equipment were utilized for the field investigation,

a) continuous flight auger machine mounted on a muskeg vehicle
and equipped with 3%" I.D. hollow stem augers for boreholes
located on land

b) boreholes located in the river were drilled with  conventional
diamond drilling equipment (raft mounted) adapted for soil
sampling purposes using NX (3 inch I.D.) and BX (2 3/8 inch
I.D.) casings. '

SITE DESCRIPTION

The site is located at the crossing of the realigned Bending Lake
Road and Seine River Diversion, some 7.0 miles north of Secondary
Hwy. 622. The surrounding terrain is hilly and bush covered.
Rock outcrops are visible south of the site. The width of river
along the proposed alignment is about 470 feet and the maximum
water depth encountered is 10 feet.

SUBSURFACE CONDITIONS

The subsoil at this site, in general,“was found to consist of
about four different types of\deposits: clayey silt, silt, glacial
till and bedrock., In Borehole #4, the silt and glacial till type
deposits have been replaced by a bouldery sand and gravel stratum.
In Borehole #7 the clayey silt is overlain by a silty sand zone.



Reference should be made to the Record of Borehole Sheets which

are contained in the Appendix of this report. These sheets contain
the extent and the descriptions of the soil and bedrock types
encountered and also, in summarized form, the results of all field
and laboratory tests performed. |

The:stratigraphicalpmbfile.shown on Drawing No. 45~129-2 is based
on this information.  This drawing also shows the locations and
elevations of the borings. Detailed description of the various
strata are given below.

Silty Sand With Gravel and Traces of Clay

In Borehole #7 which is located on land west of the river, a
granular type deposit was encountered below the topsoil for a
distance of abbut 14 feet. The material in the deposit consists
of gravel (31%), sand (33%), silt (32%) and clay (4%). The dense-
ness may be described as very loose.

Clayey Silt

This deposit was encountered at every boring location and extends
from the ground level or from the above described silty sand zone
to a maximum depth of 28 feet (B.H. #6). In boreholes No. 8 and 2,
" the thickness is only about 8 feet. The lower boundary was found
to vary between elevation 1318 and elevation 1331.

The material in the deposit consists mainly of claYev silt with
some sand. Irreqular layers of clayev silt to silt and seams of
sandy silt were also encountered. This alayey silt is inorganic
and has a low plasticity. A plot of plasticity index versus
ligquid limit shows that most of the points fall within the CL
zone (Figure 1). |

Physical properties of the material as determined from field and
laboratory tests are summarized as follows:



Range

Natural Moisture Content (%) 28- 75
Liguid Limit (%) 22—~ 33
Plastic Limit (%) 15- 23
Bulk Density (PCF) 106~ 103
Undrained Shear Strenagth (PSF)

Unconfined 304~ 700

Field Vane : 400-1280
Sensitivity 2= 5

Crain size distribution curves are presented in an envelope form

on Figure 2.

The consistency of the overall deposit may be described as very
soft to stiff. For design purposes an undrained shear strength
value (cu) of 500 psf is recommended.

Consolidation tests which were carried out on samples indicate

the stratum to be overconsolidated by about 1.5 tsf. These tests
are plotted on Figure 3 in the Appendix. '

Silt

Below the clayey silt stratum a deposit of silt was found in all
but #4 and #6 boreholes. At boring locations where this deposit
was fully penetrated, the thickness varied from 9 feet to 22 feet.
The material is composed of silt, traces of gravel, sand and clay.
The natural moisture content is in the order of 28%. The results

of the grain size distribution tests are plotted on Figure 4 of
the Appendix. '

Standard Penetration Tests 'N' values ranged from 6 to 28 blows
per foot indicating that the denseness varies from loose to compact.

Glacial Till (Heterogeneous Mixture of Gravel,
Sand, S8ilt and Clay)

Immediately beneath the silt deposit a glacial till stratum was
encountered in Boreholes #1, #2, #3, #5 and #6. At other boring
locations the drilling was terminated in the silt (B.H. #7 & 8)



or sand and gravel with boulder 2zones. The maximum thickness
observed is about 27 feet. The upper boundary was found to vary
between elevation 1298+ and elevation 1313+. This glacial stratumis
composed of a heterogeneous mixture of gravel, sand, silt and clay.
‘The matrix of this till is basically granular in nature. There

are random localized zones within this material; where the matrix

is cohesive, i.e. clayey silt binding coarser sized particles. The
natural moisture content ranges from 2% to 11%. Grain size dis-
tribution tests carried out on samples from the stratum are
presented in an envelope form on Figure 5 of the Appendix.

Standard Penetration Tests carried out within the deposit gave 'N'
values ranging from 14 blows per foot to 50 blows per 2 inches.

In general, the 'N' values were in excess of 50 blows per foot.
Based on these results, it is estimated that the denseness of the
stratum varies from compact to very dense.

gand and Gravel With Boulders

Refusal to conventional washboring techniques was reached in
Borehole #4 at elevatlon 1318+. The borehole  was advanced either
by drilling with a tri-cone bit or using a BXL core parrel for an
approximate distance of 10 feet. Several pinkish coloured rock
fragments ranging from 1/4 inch to 7 inches in size, together with
sand and gravel, were recovered.

Bedrock

The bedrock at this location as described by Mrs. Z. Koniuszy,
Geologist, consists of qreenlsh*grey, medium hard schist. The

dip of the bedding planes is near 90° Occasional vertical joints
were also .observed in the otherwise sound rock core samples*

Groundwater Conditions

The groundwater level in boreholes located on land was found to be
slightly higher (about 10 jnches) than the river level. Minor
fluctuation, about 2.5 1nches, of the Seine River water level was
observed during the field investigation. ST
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o HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -501 MECHANILS SECTION 7
RECORD OF BOREHOLE Nol
. LOCATION __Sta, 263406, ofs 10" Rt. Line 'D7 CRIGINATED &Y PP, 1
pisY 19 Hwy . Loc, BOREHOLE TYPE Waghbore, BX and NX Casing and Cone Test COMPILED RY _P.P,
DATUM Geoderin DATE . Ocrober 26-27, 1978 CHECKED BY . tw
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &5, | o |ResisTancE pLOT S P =
_— zl & Molsture  LIOUID | REMARKS
- $6| # 20 40 60 80 100 |7 conrer umrg 5O ’
Ole n = ! h ) L 1 Wp w w, | 5w &
ELEV BESCRIPTION sl vl 286 5 SHEAR STRENGTH PSF [P 2 | GRAIN SIZE
BERTH ESCRI w1512 3188 & |ounconanes  + pRLD vane WATER CONTENT (%)l DISTRIBUTION
2|2 L | V] & e ouck triacaL x LaB VANE o %)} {%)
1339.49 Water Level & £ i 1000 2000 15 30 43 GR SA S CL
TR SN A A A Rl
1.2 Clavey S§ilt bl.85. P = o 010 61 29
Lavers of Sandy S1l1t
Soft tu Stiff L 2
A
3.1.88 4 1330 d 1020 69 11
//
4.l W] PM - - o 108 |0 6 66 28
b3
¥
5. 1.88 1 1320 T Tt 012 73 15
1318.4 . :
21.9 silc
Traces of Sand and 6.1 55 | 28
Clay
\‘NR
Compact : 7.0 851 26 1310 S
2 ? -] 0 6 8% 3
1302, O
37.00 Heterogeneous Mixture ]”’ 4
of Gravel, Sand, Silt /‘j 9 g8 14 1300 Y 16 16 62 6
and Clay, Compact "e/
1296, 1 Glagial Ti11 I . )
43,6 End of Borehsle
1293.0 \"‘“'\

46.9 End of Cone Test

3 5. Numbers refer to N
+ x L
' Sensitivity 15 -'%5 {%) STRAIN AT FAILURE
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HIGHWAY ENGINEERING DIVISION « ENGINEERING MATERIALS QFFICE ~50IL MECHANICS SECTION

S

RECORD OF BOREHOLE No?2

Sensitivity

20
150-5 (%) STRAIN AT FAILURE
10

w i 18-77-07 LOCATION ___Sta. 258497: ofs 5' Lt. line 'D’ ORIGINATED BY _P.P,
oisT 19 HWY Loe. BOREHOLE TYPE Washbore NX Casing, BXL Rock Coring COMPILED  BY L
DATUM . Geodetic DATE October 27-31, 1978 CHECKED BY __ "~ 2
PENETRATION
Ol PROFILE SAMPLES | % wo |DrNamc Cont -
3 Lol 3 RESISTANCE PLOT nastic MV auo| . T | remarks
LIMIT CONTENT  LIMIT w2
[ w | 2O ¥ 20 40 80 80 100 z = a
Qo U — z i L 1 i L Wp W W o
"y DEsCRIPTION SIS ¢ | 2|25 | & [sHear sTRENGTH M S—— 2 GRAIN $IZE
ELLV 1 = s - s DISTRIBUTION
DEFTH OO - e 1 G 1o UNCONFINED + FIELD VANE . Y
2|2 > %V T | QUICK TRIAWAL X LAB VANE WATER CONTENT (%) (%)
1339.4 Water Level @ ; & 13 30 45 GR 5A §1 CL
0.0 Water =
1336.5  River Bottom e
3.4 Clayev $ilt to -2 VAL P LT
5i1t, Some Sand
TR Very Soft 2 TW M 1330
11.4 81l
Traces of Sand 3.1 88 1 11 o 0 589 &
and Clay
Compact 4 188110 1320 +]
tray
5.1 88 ] 12
311,35
q0; o
28.4] Heterogensous Mixture! ',{ 6 1 .55 150 1310 b 91275 4
of Gravel, Sand, 841t al,'/
and Clay, Dense to »"f l_’
Verv Dense 0 AT 134
302, 8 Glacia]l Till " o &
37,1 Bedroek recie | RC.Jiony
Schi 74 1300
chist s o | RC [Rec
Sound 7~ | wriiooy
293.4 10 | 5% 58S,
46.5; End of Borshole
+3, x5 ; Numbars refar to
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HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -5011 MECHANICS SECTION =]
RECORD OF BOREHOLE No3
we  18-7-07  locAnow_ Sta. 260405; ofs 3' Rt. Line 'D' ORIGINATED BY PP,
oiST 19wy Lot. BOREHOLE TYpE _ Washbore-BX Casing~BXL Rock Coring COMPILED BY _P.P. -
bATUM Geodetric pATE __ November 1-2, 1978 CHECKED BY __ = X
SOIL PROFILE SAMPLES m w DYNAMIC CONE PENETRATION -
Lo | 3 RESISTANCE PLOT pasTic aruRa uaup | v T HEMARKS
e w22 @ 20 40 5D 8O 100 CONTENY zZ=
1 9 o wt Q:.."L = i i H i X Wp w A = &
ELEV CIPTIO S 8w 2|28 O [SHEAR STRENGTH e Chenminad 3 | GRAIN SIZE
DEPTH DESCRIPTION Bl Z S 138 | 8 |ouvconmne 4 FiBLD vaNe WAYER CONTENT (%) ¥ DISTRIBUTION
é F4 5 | &C & | QUICK TRIAXIAL  x LAB VANE - ) {%)
1339.9 Water Level ”}ﬂ N W 19 30 45 GR SA 51 CL
9. wicer prome
1337.3 River Bottom b
2.4 Glayey Silt
Traces of Sand £
Very 5oft to Firm ) e 5 1330 it [*] U 2 57 41
%
1322.4
17.8 silv , ZITEETE 1320 a
Tracaes of Sand
and Clav
Loose
1313, .
B ]
26.4 Heteropensous Mixture].
of Gravel, Sand, sm’(’l 3188133 1310 a 23 58 17 2
and Clay B
Dense to Very Dense -;t
vy
s Jle | sslof 1300
Glaeial Till {'l
|
#
4‘/" 0 91 (%
S 1280 91 (%)
[
¥
1283,9 W
56.0 Bedrock . /;» & [RC [Ree
1280.1] Sound Schisg Bl BXy | 90%

59.8 End of Borehole

20
268 g‘umub'_"} refer to 1555 (%) STRAIN AT FALURE
ansitivity 10



OFFICE aEpORT ON SGIL EXPLORATION

AT e e L e Sab e I i

HIGHWAY ENGINEERING DIVISION«ENGINEERING MATERIALS OFFCE ~SOIL MECHANICS SECTION 11¢}

RECORD OF BOREHOLE No 4
WP 18-77-07 LOCATION Sta. 2614+00; ofs 4' Rt, Line 'D' ) ORIGINATED BY B.P,
pisT 19 mwy__ loc, BOREMOLE TYPE _ Washbore-BX Casing COMPILED #Y _P.P.
BATUM __ Ceodetic DATE Hovember 3, 1978 CHECKED BY ww:%m)m_

SCHL PROFILE SAMPLES e u Y NAMIC CQNE PENETRATION . -
F g | g |wssmance POT 2 frasne WS wwe| W E | pemares
N -~ 136 & 20 40 w0 80 w0c | CONTENT LWIT |5
G| 2128 > ) h h i f Wp o W w, | Bw &
-y Wl w | 218981 6 [SHEAR STRENGTH D E | crain size
b DESCRIPTION F R O -t = DISTRIBUTION
DEPTH - = O% o | © UNCONFINED + FIELD VANE WATER CONTENT I% Y
21z 1 EO ] 3 e GUck TRAXIAL X LAE VANE %) (%)
S Z4© i 15 30 45
1339.9 Water jevel GRSA 51 CL
0.0 wWater i
1333.3 River Bottom o
6.60 Clayey 5ilt L
Some Sand 1 18§ 3 1330 A .40 011 67 22
Soft to Flrm 4
)
A
1 PR g 1320 ’ \ oy 0 381 16
21.8 Sand and Gravel e
With Boulders ..
-
Very Detise ool 3 |RC [Rec 1310 fowme
13085, 1 e BXL 1297
31.8) End of Borehole

2 5. Numbers refer to w0
Yy wT %
13 1 ombers s 1545 (1) STRAIN AT FALURE




EXFIORATION

SO

OFFICE REPORY OMN

s b o R i s e wmmmwwwmwml

Ot e HIGHWAY ENGINEERING DIVISION = ENGINEERING MATERIALS OFFICE »501L MECHANICS SECTION - 1

RECORD OF BOREHOLE No 5
w P 187707 LOCATION Sta. 2624037 o/s 4' Lt. Line 'D' ORIGINATED BY P.F.
DIST 19wy Loc. BOREHOLE Typg _ Washbore-NX Casing and Cone Test COMPILED BY _ PP,
DATUM Ceodetic DATE November 6~8, 1978 CHECKED BY ___ _ .
w CYNAMIC CONE PENETRATION .
SOIL PROFILE - SAMPLES gm 3 [RESSTANCE PLOT 2 fpaernc SARL ou s ‘ i
g2 L LMy moisTuRe LT ':-':C) REMARKS
- 0| @ 20 40 &0 8O 100 CONTENT z=
9 ﬁ b4 DE > L 3 L i ! Wp w W, ol &
ELEV 2Pt &2 w | 2]125| & |SHEAR STRENGTH psF D — F | oRaiN 5izE
DEPTH DESCRIPTION w122 8 8% g |0 UNCONFINED 4 FIEWD VANEf oo o oo 0ol y DISTRIBUTION
gz 5 | &Y D | ouiek TraxiaL x 4B vANE (%) %)
1339, 9 Water Leve] 5 ? i 1000 2000 15 30 45 GR SA 51 Cl
0.0 Water o
[1330.3 River Bortom et
9.6 Clayey Silt 1 TWIPM 1330 ° 0 o823
Traces of Sand +3
20 TULLEM, Al 0 567 28
4 + 3
3™ e bt o
1319.9 Soft to Firm 1 13200 + 3
20.0 8ily 3Al 85 1 =
Some {lay
Traces of Gravel 4] 881 6 o 1186 12
“and Sand
Loose to Compact 51 sg a4 1310 b
SAl 85 (75 ]
[} 55118 1300
1298 .1 : K
41.8 Beterngeheous Mixture 12
of Gravel, Sand, §ilt 0 M-
and Clay '{u
Occasional Boulders - ‘“nZL J
Compact to Very Dense /¢ PRI 1290 - o 23 55 17 5
.. ey
7 | B
Glaerial Till Ter. 10079"

‘l»’:] {y bt a7 NS A 1280
1278.¢ 3t

61.9 Refusal
End of Borehole

Probable Bedrock

3,5 . Numbers refer 1o 20
3, w7 "
Sensitivity 15 ¢-w 5 (%) 5TRAIN AT FAWLURE




T T N R

EXPLORATHON

CFFICE REPORT OMN 50U

Mutieatty of .
e HIGHWAY ENGINEERING DIVISION=ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION 12
RECORD OF BOREHOLE No 6
wE 18=77~07 LOCATION Sta, 257498: ofs 1' Lt. Line 'D' ORIGINATED BY . PP,
pist .19 Hwy Lo, BOREHOLE TYPE Continuous Flight Auger =~ BX Roek Coring COMPILED BY __ P.P.
DATUM Geodetic DATE Hovember 7-8, 1978 cHECKED BY _ RS
o W DYNAMIC CONE PENETRATION
SOH PROFILE SAMPLES By | £ [RESSANCE PLOT 2 lpasnic DAV oup L5 REMARKS
a2 L LIMIT CONTENT LIMIT - EMA
- »w | ZOQ | ¥ 20 a0 60 B0 100 zz &
o)1= 5 lok| 2 We W W33
ELEV DESCRIPTION Blm| w2 28| 8 SHEAR STRENGTH P&F o GRAIN SIZE
ELEV PTi =l 1l Q!5 i DISTRIBUTION
DEPTH ) w15 21 F &1 % |o unconpweD + FIELD VANE . ¥ 8
g z 3 gu § ® QUICK 'rguaxm Zx OLAB vang | WATER CONTENT (%) {%)
1351.1 Groung level A ? o 100 000 5 30 48 GR 54 51 CL
T ROPSOR e e i¥ 1350
Clayey Silt 1
1 2
Traces of Sand L1 58 4
Qecasional Silt v ) '
L e
ayers PRl Lo 37 | a0 ” b
Soft to Firm
) 2 88 ) [ 0 4 72 24
' o 0 18910
Wihets8 42 1330
5. ] 88 | 4
1323.7
©28.0 Hererogeneous Mixture I; .
of Gravel, Sand #1688 ] 47 1320 ° 27 49 21 3
and 841t ’I/j' ’
e
Very Dense ]?’ {.1.85.1.95
w/l'.
Glacial Till ']i
- 25 64 (11
i ER TR 1310 o (1)
1 4N
304.7 P v
47. Boulders (X4 10| B¢ [45¢
Bedrogk 1l 1y RC |Ree 1300
Sehist %7 BX {100%
Sound = 12 RC |[Rec
2949 % BX | 95%

58,53 End of Borehole

35 . Numbers refer to 20
* | - o
y Sensitivity 15 %S (Y%} STRAIN AT FARLURE



OFFICE REPORT ON SOiL EXPLORATION

Mirmsiry ol
Transportatith ar
Commumcghons
i oMM etian HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFHICE - SOIL MECHANICS SECTION 13
RECORD OF BOREHMOLE No 7
WP 18-77-07 LOCATION Sta, 263+89: 9/s 7' Lt. Line 'D' ORIGINATED BY PP
pist 19 Hwy ___Loe. BOREHOLE TyYpE ___ Continuous Flipht Auger and Cone Test COMPILED BY . P.P,
DATUM Ceodet i DATE _ November B, 1978 CHECKED BY _
it PROFIL SAMPLES - L DYNAMIC CONE PENETRATION .
50 OF it »“-'-‘Q F | RESISTANCE PLOT PLASTIC ';2,‘.;’?3:5 LEuD ,__‘i :
g & LIMIT  ContEny LI | = (O REMARKS
P w { EQ W 20 40 &0 80 100 zx _
0 A = j h h ) 1 Wp w w, | 5w &
ELEV Pt Elwml w2198 5 SHEAR STRENGTH PSF D 2 | sramv sizE
DEPTH DESCRIPTION . é ot I 88 5 |o unconringes + FIELD VANE CONT . y DISTRIBUTION
£lz 3 |&C | & |eauck Triaxial  x Las vane |WATER CONTENT (%) %)
1345.5 Ground Level " £ -'u“ 1000 2000 13 30 45 GR SA 5} CL
o.0] ropsoll (Org. L .. . I
Silty Sand ¢
With Gravel i Y
Traces of Clay T T T = | 1340 A\ & 31 33 32 4
Very Lowse N
. 21817
1331, 5 K
4.0 Clayey Silt to silt I3 TE5 T3 1330 o 019 67 14
(Layered) 45
Some Sand 1]
4.t-885. 1.1 et ] G 10 61 29
Seft to Firm #4
1
318.5 5l TW | PM 1320 012 75 13
27.0 silt
L314.0 Compact 6.1.58 117
31.5 End of Borehole 7
1310
1300
<
l\M
1291.6 ey
53.9 End of Cone Test

+3, x5 ; Numbers refer to
Sansitivity

2
1505 [%) STRAIN AT FAILURE
10



OFFig

Mty ot .
Prany prrbitiob and
Cumiame ftnd, ]

anfas HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE SOl MECHANICS SECTION

RECORD OF BOREHOLE No 8
WP 187707 LOCATION Sta, 262410, ofs 53" Lt. Line 'D’ ORIGINATED 8y _ P.P.
6157 19 pwy Local BOREHMOLE TYPE _ Washboring NX Casing and Cone Test ’COMP’IL!':D BY _ R.S
DATUM . Geodetic DATE November 9, 1978 - CHECKED BY .=

DYNAMIC CONE PENETRATION

W .
SOIL PROFILE SAMPLES | Gin | F | RESISTANCE PLOT 2 frwsne W e =
P o LIMIT CONT:N\' LMy ’:",Q REMARKS
I w120 v 20 40 60  BD 100 Z -
O« o = = ) 3 ! L 1 Wp W w, | 5w &
Y F{8l w2125 & [SHEAR STRENGTH PSF ST S—— 2 | GRAIN SIZE
BEPTH DESCRIPTION wZE1 2| ${36| § [ounconmne  + FIELD vaANE WATER CONTENT (%)l 7 [P GauTION
g Fa y | &Y D e quick TRiAvAL x (AR vanE (% (%)
13399, Warer Level @ g & 1000 2000 15 30 45 pCr . [GR SA S Cl
0.0 -
Water ::“:
1331.8 River Bottom e . 74 %
8.1 Clayey 8ily PSR EVEY S 1330
Trace of Sand ) +4
Very Sofr to Firm bt © 106
¢ 95 6}l 30
h122_ 9 g .2
17,00 8ilt, Some Sand,Trace H I
319.3 of Clay, Compact i3 Sh 10 1320 4 0, 0 12 80 8

- 13004 ' ———

70,6 End of Borehole C
1310 )

| -

£ REPORT OMN 50 EXPLORATIHON

39,5 End of Cone Test no6/ g

20
o3, x5 Numbers refer to 15 4 5 o) STRAIN AT FAILURE
: Sensitivity 10



Ocr 75, FF.5-2%

CLAYEY SILT ( LAYERED)
.~ - SOME SAND -

T iiiti-  ofifbR o o -
50 d
CH
|
40 :
;
< o L
x i
193 . ;
124 |
z !
5 30 ;
: [
3] E
= |
2 ct % LEGEND
G f !
i BH SAMPLE | SYMBOL
] A
y
‘ 3 +
MH OH 4 o
5 Fay
7 X
8 [+
g 10 0 30 40 50 &0 70 80 90 10¢
' LIQUID  LEMLT %
: Ministey of _ FIG No 1
Transporiation and p L A S T ; C H'Y C H A R T
Communications WP 18 -77-07
Ontanc .

gl
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-Oet 75, FE.5-22

UNIFIED SOIL CLASSIFICATION SYSTEM
’ SAND GRAVEL
CLAY & ST Fine I Medium I Coarse Fine Coorse
o MINISTRY SIEVE DESIGNATION e 000 . 8030 40 30 20 1¢ ) n. LA AN AR 2.,2,2.3;
20 10
80 0
1o 30
3 o
2 &0 &0 2
b d
< S
| =y 30 . 50 *
z 4 LEGEND b
& BH |SAMPLE SYMBOL g
. 40 1 - 80 g-!
20 L "
. - . v
20 = 4 e — oo
/! . =\
Q,\
10 - - - - L1
o 0
[T i 1 P LETET P LTI LT
§ § § é § z 8 2 3% o1 ) 0.5 1.0 2 3 4 os 19 26 30 40 506070
B ’ GRAIN SIZE IN MILLIMETERS
T tion and ~ GRAIN SIZE DISTRIBUTION FIG No 2
oty T cications CLAYEY SILT WP 18-77-07
_ TRACES OF SAND &




VOID RATIO €

VOID RATIO €

17

VOID RATIO ~PRESSURE CURVES
WP 18- 77 -07

B.H. i . BH. 5
SAMPLE 4 _ SAMPLE 2
DEPTH 16.7' 1-20 DEPTH 16.6'
ELEV. 1323.2 ' \ ELEV.1323.3
F& 1.5 tsf. WLz 28.5% ea._:]]ds Pc-i‘.ﬁfS_‘ W = 32.5%
A (N0 kT Wp = 20.0% L) S Wp = 23.0%
xg.;:;“ T W = 48.5% T w = 46.0%
- ™ -
0-90kL - T 3 , Ce = 0.32 ® .0 2 Ce =0.34
NC\V o \
5 R
0-85 \ I 105
‘\ o \
0-75 \‘ _ 0-95 - R\
k\ “‘." ———— e e \
0 70}t X 0-90 = B B
P oot ok b “*‘*w@-mhbc
0% 10 1.0 08 1.0 0.0
PRESSURE TONS/S5Q.FT. - PRESSURE TONS /5Q. FT.
NEXN 5 . BH.
: ) 1sampiE 3 : SAMPLE
s el 1147 DEPTH 18.4 BEPTH
R ffe=1.4 tsf |ELEV.1321.5 _ ELEV.
M"ck l _ WL = 32 ‘0:/0 ’ WL =
1-10 N wp = 22.0% 1 Wp =
| \ W = 43.5% w e
.05 Ce = 0.42 o | Ce =
O
5
100 h o
1 \ g
0-95 \ g
0-90 T \t
085
T ""““"”*mqhmﬁ _
0-80 '
041 1.0 10.0 01 . 10 10.0
PRESSURE TONS/SQ.FT. ' PRESSURE TONS/SQ.FT.

FIG. 3



Oct 75, FF-5-22

UNIFIED SOIL CLASSIFICATION SYSTEM

- SAND GRAVEL
CLAY & sut Fine | Medium | Coarse Fine | Coorse
100 MINISTRY SIEVE DES?GNATiON 176 200 !{0 0o : 33 zq 36 EOI .... ‘ ........ ‘3/.' ’fz' yg- i Eyzu 2"2?{3;
*0 : to
$0 20
70 e
2 <
s 2
- 30 > so
z LEGEND 5
= SAMPLE|  SYMBOL g
a 40 &0 :f
10 7
Q% '
O
20 2 A so
A1 N g
S
ro _ < v
100
° LT ] I i LI i T TTIT LT
> e 8 33 - “« B e 0.1 0.5 1.0 2 3 4 s 16 20 30 &0 568070
- o ¢ oo o o S oo .
GRAIN SIZE IN MILLIMETERS ‘
@ T o and GRAIN SIZE DISTRIBUTION | FIG No 4
Communications SILT WP 18-77-07
Ontari : .
rane TRACES OF GRAVEL, SAND & CLAY -

8L
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Oct 75, FF.§5-22

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND ‘GRAVEL
Clay & sur Fine | Medium | Coarse Fine Cooarse

100 MINISTRY SIEVE DESIGNATION 270 700 140 W0 6050 40 30 20 16 08 ‘ e Yy Ll l}’:" 2" 2“:"3: :

v 10
 s0 20

70 30
g 40 40 %
2 2
« [TF]
: 50 30 “_
& LEGEND b
& SAMPLE|  sYmBoOL g
a 4 H 0w

30 ¢ 70

A ¥
E OQ
20 \3‘(,\' s
((:é
10 o
+1
. 100
° LTI i | ] 117 I L TTT LT
] s 2 33 - “« o ew 8. 0.5 1.0 2 3 4 s 0 20 30 40 S0 6070
e e & S8 e s 2 33
: GRAIN SIZE IN MILLIMETERS
@ T O o and "GRAIN SIZE DISTRIBUTION FIG No 5
Communications

Ontaric

GLACIAL TILL

HET MIX OF GRAVEL, SAND, SILT & CLAY

WP 18-77 - 07

61
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